The aphid parasitoid Lysiphlebus fabarum is suspected to form distinct, host-associated lineages and exhibits poorly understood variation in reproductive mode including thelytokous and arrhenotokous populations. As a tool to study these issues, we developed 11 polymorphic microsatellite markers. The observed number of alleles ranged from two to 35, and the observed heterozygosity ranged from 0.01 to 0.64. Cross-species amplification tests demonstrated their utility for several congeners, but revealed very limited applicability to more distantly related species. The aphid parasitoid Lysiphlebus fabarum is suspected to form distinct, host-associated 2 lineages and exhibits poorly understood variation in reproductive mode including 3 thelytokous and arrhenotokous populations. As a tool to study these issues, we developed 4 eleven polymorphic microsatellite markers. The observed number of alleles ranged from 5 2 to 35, and the observed heterozygosity ranged from 0.01 to 0.64. Cross-species 6 amplification tests demonstrated their utility for several congeners, but revealed very 7 limited applicability to more distantly related species. 8 9 10
reproducing) as well as thelytokous (all-female) lineages (Belshaw et al. 1999) . The 14 taxonomy of the genus Lysiphlebus is poorly resolved and the morphologically defined 15 species L. fabarum may well represent a group of taxa with specific host-associations (Petr 16 Starý, personal communication, 2006) . To address these difficulties and to study the 17 interesting reproductive polymorphism we developed a set of 11 microsatellite markers. Their 18 variability was assayed using a sample of 105 individuals from northern Switzerland collected 19 from several different hosts and comprising thelytokous as well as arrhenotokous individuals. 20
We also tested for cross-amplification in four congeners and seven more distantly related 21 species of Aphidiinae. 22
Primer development was commissioned to ecogenics GmbH (Zurich, Switzerland), based on a 23 laboratory cultured thelytokous lineage originally collected in Zurich, Switzerland. Specimens 24 were stored in 99.5% ethanol until a pool of individuals was dried under vacuum for 30 min 25 in a SpeedVac, homogenized with Tungsten beads and then used for DNA extraction, 26 performed overnight at 56°C using the Qiagen DNeasy tissue kit. Two enriched libraries, 27 using 120 (markers Lysi 01-10) and 250 (markers Lysi 13-16) individuals respectively, were 28 made from size-selected genomic DNA ligated into SAULA/SAULB-linker (Armour et al. 29 1994) . Enrichment was conducted by magnetic bead selection with biotin-labelled (CA) 13 and 30 (GA) 13 oligonucleotide repeats and 1517 recombinant colonies were screened (Gautschi et al. 31 2000a; Gautschi et al. 2000b) . Of 329 hybridizations which gave a positive signal, plasmids 32 from 172 clones were sequenced commercially (Microsynth AG, Balgach, Switzerland). 33
Primers were designed for 17 microsatellite inserts using the program Primer3 34 (http://frodo.wi.mit.edu/cgi-bin/primer3/primer3_www.cgi). Thirteen primer pairs were tested 35 for polymorphism in an initial sample of 10 individuals from Zurich, using Spreadex® EL400 36 and EL600-Gels in the SEA 2000™ System and M3 Marker for allele calling (Elchrom 37 genotyping, we chose to co-amplify several loci and optimised two multiplex PCR reactions 40 within which loci with overlapping size ranges are distinguished by the use of primers 41 labelled with different dyes (Table 1) strong structure in the sample that at least in part reflected host associations. Significant 83 linkage disequilibria among most loci were detected in the complete sample, but that is to be 84 expected due to thelytoky and the inclusion of apparently differentiated gene pools. 85
Restricting samples to putatively sexual individuals from single hosts and sites left us with 86 three subsamples of meaningful size (n = 10, 12 and 17, all collected from Aphis hederae).
6
but not of all deviations from HWE. A more comprehensive test will thus require analysing a 89 large sample from a purely sexual population on a single host that we are yet to collect. 90
All eleven microsatellites could be amplified successfully and were variable in the two 91 closely related species L. cardui and L. confusus (Table 2) Table 1 Characteristics of 11 microsatellite markers in Lysiphlebus fabarum, including locus name and Genbank accession no., primer sequences, repeat motif in cloned allele, and annealing temperature (T a ). The number of amplified alleles (N a ), their size range, expected and observed heterozygosity (He/Ho) are reported for a pooled sample of 105 diploid (female) individuals. Asterisks indicate significant deviations from HWE (for all: p ≤ 0.001). A BLAST search revealed that the flanking regions of locus Lysi08 show 88% sequence similarity with those of locus Lysi6b12 cloned for the congeneric species L. testaceipes (Fauvergue et al. 2005 ). These two loci may thus be homologous.
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